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5... TWO-FLUID NOZZLE 
23... LEAD-OUT PASSAGE 
24... SPOUT PORT 



(57) Abstract: A two-fluid nozzle for cleaning substrate adapted to mix gas 
and liquid in the interior and spout the liquid drops together with the gas so as 
to clean substrates. It is intended, in this nozzle, to make uniform the particle 
sizes of the liquid strops and the speed. A two-fluid nozzle for cleaning substrate 
comprises a gas supply passage for supplying gas, a liquid supply passage for 
supplying liquid, and a lead-out passage for leading out the liquid drops formed 
in the interior, wherein the front end of the lead-out passage is formed with a 
spout port for spouting the liquid drops outside, the cross-sectional area (Sb) of 
the spout port is made smaller than that (Sa) of the lead-out passage, and the 
cross-sectional area (Sc) of the exit of the gas supply passage is made smaller 
than that (Sa) of the lead-out passage. 
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[0034] #^§PW42«, ^«43^#A£i^ff Af*5l£, yX/V^:#:41(D^MiJ^IE 
M-r^gg#:52^J;oT*^^TV^ 0 tfAf*51te, 09*. tf, ^«43<DF*3#H5 
f^lllC^$cD^#^^$tL/'R^^i-^:Rtt$|353^, ^:Rft§P53(D« 
#K;ii£ttk;ft^^43<Dft#J;9/h£&^ 

4b , R ft§|554 J;«95feM"J ^^^tL^feMiJ te^tr £5 KMj&Zilfc R 

<D^i?m46bm&ir%^i>m56f)>mtbtix\,^ 0 mfo52i% ^«430f*i#, 
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[0035] «-a^H"42©jf Afr51Sr^^43lcHf ALT, *im46b*i?M56&m&£"& 

[0036] ?fe*3, 2^f*yX/V5^#^i-?>/X/V^:#:41i:#^W42(Dt«i:L-C«, m 
f^PTFE (^y^b^/l^n^u^) ^©7y*5R(D»||g^SH£ffl-t-«rtdS0*L 

[0037] m6K^ir^ic, tf7s$y&9&2ua% mm^^^UQi^hmm^^^ir^ 
^s^wmmQ2^mm^nx\^ 0 x*msmmG2\zxz, -7^-^—^-63, mm. 

o «f*#tm^22ic^, M^K^^7i^^^?r#fc^-r§^#fc|&iaW72^ 
[0038] &t, mmmmm5tmmmmm5^mi¥ir^m^mtiir^mmmo^wtn 

£>*VCV>5„ 7n- 63, 73T^ffi£tL3^iJ2 ) M^80{<l£oT^I£tl, 

[0039] $-c, ^o?jfe?H6iaiiJ:*5v^Fi, ^fe-fia^utev^jRMr— ^£9*fa5fc#£*t 

*3V>T~^C^-e^i-J:5^, 2i5fc#:/X>V5&UVX7VT— A15£#^:/6GD*MI!J 
l2iaiiK**T*5<, !7^^W^^fcV^-Y^2^^{t^$ttfcfe, J£ft§B17&ig»£ 
*T/X/KT— A15<Sria*E$iir, 02^*5V^-CHI|-e^i-j:5^, 2#ffcf*/X/V5^ 
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•So 

[0040] WT^ta^«J;5^bT^$tb§o ^ft«i#65£|!iSl^O^ 

2 

2 

2 

2 

^m^23(DA p «Ai-^o 

[0041] Z.<D£5\Z.mm#XN Sr^i-S-^-C, ^*Hti#75«rPBV^-C^^BBW7 

2 

2, f«#:#k^i^22^M^«M71^^#k^$^M^KDIW^®^$^ 0 «f*#t 

36<Dftmfcr^xmvtfc)t;m, ^hKT—^37^m^m^r>iwamm^UA 
-r^o ^vx, "r—y<^37^mm^23(DAa^^ox, m*vTw-t)m#>K%t 

[0042] #Xfc1fc&2l&mMVrzM^tfXN2k, ^SP37«^fiiiLfe#B7KDIWtt, # 
fP31^^mj^23^fB]d^oTliL^^m$^ > frfoMS, £Effi|&23<E>Anfc:iRlJ&> 

or, ^ms&23(DAP(DMiia^^^#4*^^m$^o s*^>n2^mtkdiw 
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[0043] wmvtm.mj?™ <Dmmx mm^23^mxmm^ti, mMa24ic\^^ 0 

2 

2 

2 

-et^o tot, ^>w<D^Bd^^^Sr03i^l^*i-s^^^-e#5o ^ 

mS&23(D^$Ll«, #m^23rt^aigi-5K^^D|^±^*oT^*ft^5 

[0044] ^m^23p fc g^iiMi-^ffft^^^^, #B*diw££*#;*n £r^$iirfc^-h 

2 

^}^J^$*tt«$^^otflD^, ^WS&23rt^iSji«^^mj^2 
3(Drtli^fp v o-C^^^ftLfcMD^^tL-CV ^^tl^fc^o rtV^O^ 
©IlD^Hftttl^t, PtWP24^Mai§i-^r^^l?tJ ? »^b$tV ) "hfr^/h 

1r%Z.b$:ffi±X%Z> 0 lot, ^^NWO|Rffi^Hf^i-§^^^|5^ih-e^§ 0 itfc, ^ 

i-&o tot, #i©f^t©iiD^^x/NW©gjgi^f^$it§rt^-e#5 

t«M^i<i5^iii:i4uv«iD^ mmmmm-r^x'}^ 
wcomm%MMtt^tift&%wmv*?, ^.wwm^w^^^t-^x^, 
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tf5$j40m/sec£Jl_h, ^80m/sec^T@it fcfcS £5 fc«f 5- 
[0045] P*#t P 24© ft P#Jja&^)«ffi?fm«[i:^ M&oTV S«D(DIH4 

[0046] J^_hOJ;5^bT2WyX/^5^^oV^T«D(^lI«^^U tSiaof)! 
[0047] /^32M*/X/V5^J;fUi, ^ttiS&23(D5fe^(-^-y^^OWP24^it 

, f^t-WbUctiD^, il^3M^tt$^3r^-e^3o tot, 

^^^bh^^wcomm^mm^mitir^-t^x^^ *fc, «hk<z> 



WO 2005/086214 



17 



PCT/JP2005/004072 



[0048] ^^o0jg^^J£(D^<7)— WSr^Utas, *?tiLmUtM 

[0049] #X|«E&21, «#:#t^{^22, «##A&320>E1B J *»7#lfctt, mM<D1&MK^ 

t, 7X/V^:#:4lM^§RW42^j;o-Cfll^$tL > /X/v^f£41(D/hR*£$|$54£/ 
X/V^#:41(D^m3^(Ora^^A{B&32^^$tl-CV>^(D^mKLfc^ 

, 2^#:yX/V5(D«j^fid^^(D^Rg^tt^V \ 

[0050] *il<D^i-ei4, nftW P 24(Dm P#JM^^f^ofc^^»®^^li:^ 

P24(Djlffl^, «^^^^^V^^Vh$</^J;5^?f^U f*tP24©ffi 
[0051] PfMP24<DKffffi^^^ ( 9^31(Difffi?f^{* ) l^;fr^R^<7>b<Dk:o^ 

ti^iLfc^, ^tihmmix nmm.h-r , ftnmm&mx-Zo mx-umsK 

^-TXyK, mm P24^^§P31^m^7L(#7L) I^LUm^. 
1 

[0052] ^mSS23(D[i:^a ) TOR24(D[i:^b, ^«9§|S31(Dii:^c, m>UZ%<DWMd\Z.^ 
V^T, a:b = l:0. 75, b:c = l:0. 67, a:c = l:0. 5, d:b = l:3 

£Ut> fc*3, ^t±i^23(DifWm, (ftt*P24(DBffffi^, |g<9^31(»B?W, 
^f9fP38(Difffi?f^tt, V^ft^R^-efe^o -»2»ft#:yX/V5^fflV>T^/NW 
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[0053] [^1] 





tb m (mm mi) 


it m 


a : b 


1 : 0 . 7 5 


1:0. 5 ~ 0 . 9 


I b : c 


1 : 0 . 6 7 


1:0. 4 ~ 0 . 93 


a : c 


1:0.5 


1 : 0 . 5 ~ 1 . 0 


d : b 


1 : 3 


1 : 1 . 0 ~ 3 . 0 



[0054] H»[|l-efflV^7c2W7X/V5{c:*3V^T, ^#t^21(Dttl P GRW31) ©it 
, 05, 09^#fc o fefe, g|5-e{*, ftt^^14|g^^^^ 0 f C [it^c = 2. Omm©^ 
fc^SJt^-C^Ufc, H5^$n5«t5l21, 55f^^21©WP mW3l)(DU 

me&i. 2—2. 8mm©iffltf4, T^/^m^^m^x^tco mz, 

W&c&l. 5—2. 5mmCOf5ffl-e«, McMbBfrtlZ'*— T^?/^3z^&mi&X% 
#c^/j^v>{5^flj-e$>o^: 0 09^£;ft,3J;5K:, utDfcan. 5mm^2. Omm0 
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m^mm 

[2] mmm^(Dmmms a tmm^u(Dmmmsht(D]^s a :sh^, uo. 25-0. 8 

2^ft#:yX/K 

[4] iii|fB#ttP<D$M®Sb£iii|fB#^^^ 1:0 
. 16-0. 87 blsfz.Z.b&'&mbirZ), ft^il3^fEaoS«^ffl2^D#:yX/K 

[5] mm^f^w^cotun^mmmsc^, 1. 13-6. lemm^u^^^^-r^, 

[6] BtifE^^^omP^irMSc^, 1. 77-4. 91mm 2 ^b^r^^#m^t-§, 

[7] MtE^iii^Ma^m^b, mmmm&<DWrmmsa&-febi,tiz.b&%F 

[8] tfffE^mii&^*$Ll^, l0—90xmnb\^tz.^b%W®kb-rZ>, ft^lll^fE«(DS 
«^#ffl2^D#:/X/K 

[9] fiffEBt*fP^ft$L2^, 30mm£XT bVtc^b&WmbirZ), ft^IRimfE*OS« 
[10] mjfE^X#fc^^Htp^^o«ft:agA^»x., 

ffimtfxmffi&%mmmm&bm®i±fcmmu 
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1-5, m&miKmmnmfcm&mmfcy^o 

[12] ft^iIl^fB<c(7)S»#ffl2^#:7X/V^, 
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